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1  EP  0  622 

Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention  s 

The  present  invention  relates  to  a  punching  die 
using  a  gaseous  spring  as  indicated  in  the  preamble 
portion  of  claim  1 
Such  a  punch  die  assembly  comprising  a  punch  body  10 
which  is  movable  in  the  vertical  direction  and  using  a 
gaseous  spring  is  already  known  from  US-PS-4  292 
869.  In  this  case,  said  punch  body  is  received  in  a  hold 
down  sleeve  which  is  movable  relative  to  said  punch 
body  and  in  a  piston  which  abuts  onto  the  punch  head.  15 
Said  hold  down  sleeve  is  slidably  received  in  a  cylindri- 
cal  bore  formed  in  the  lower  portion  of  said  piston  so  as 
to  define  a  pressure  chamber  filled  with  pressurized  gas 
to  urge  the  hold  down  sleeve  downwards  with  respect  to 
the  punch  body.  20 

Description  of  the  related  Art 

In  the  conventional  punching  die,  a  punch  body 
movable  up  and  down  is  fitted  to  a  punch  guide,  and  fur-  25 
ther  a  spring  such  as  coil  spring,  a  disk  spring,  an  ure- 
thane  spring,  etc.  are  interposed  between  the  retainer 
collar  and  a  punch  head  fixed  to  the  upper  portion  of  the 
punch  guide. 

In  the  above-mentioned  conventional  technique,  30 
however,  when  the  spring  is  assembled  between  the 
retainer  collar  and  the  punch  head,  there  exists  a  prob- 
lem  in  that  the  spring  must  be  deformed  to  some  extent 
so  a  strong  force  is  required  to  deform  the  spring  for 
assembly.  In  addition,  when  the  cutting  edge  of  the  35 
punch  body  is  required  to  be  ground  again,  the  retainer 
collar,  the  punch  head  and  the  spring  must  be  all  disas- 
sembled.  In  this  disassembly  work,  since  some  parts 
are  tightly  assembled  or  fitted  from  the  standpoint  of  the 
punch  head  structure,  it  is  not  easy  to  disassemble  40 
these  parts. 

Further,  after  the  cutting  edge  of  the  punch  body 
has  been  ground  again,  the  length  of  the  assembled 
punch  body  must  be  adjusted.  In  this  case,  since  a 
strong  force  is  required  for  assembly,  there  exists  a  45 
problem  in  that  the  adjustment  work  is  not  easy. 

SUMMARY  OF  THE  INVENTION 

With  these  problems  in  mind,  therefore,  it  is  the  so 
object  of  the  present  invention  to  provide  a  punching  die 
easy  to  assemble  the  spring,  easy  to  adjust  the  punch 
body  length  after  cutting  edge  of  the  punching  body  has 
been  ground  and  easy  to  manage  the  cutting  edge  of 
the  punching  body,  for  keeping  the  punching  die  under  55 
excellent  conditions  all  the  time. 

To  achieve  the  above-mentioned  object,  the  present 
invention  provides  a  punching  die  having  the  features  of 
claim  1  .  This  punching  die  comprises  a  punch  body,  a 
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punch  guide  fitted  on  said  punch  body  movably  up  and 
down  with  respect  to  said  punch  body,  a  punch  head 
provided  on  a  top  portion  of  said  punch  body,  and  a  gas- 
eous  spring  acting  between  said  punch  body  and  said 
punch  guide  for  pushing  said  punch  guide  downwardly 
with  respect  to  said  punch  body. 

In  the  punching  die  according  to  the  present  inven- 
tion,  the  gaseous  spring  can  be  easily  assembled  to  the 
punching  die  in  such  a  way  that  the  piston  is  interposed 
between  the  cylinder  and  the  cylinder  end  and  further 
the  gas  charging  chamber  is  filled  with  a  gas.  Further, 
the  punch  body  is  fitted  to  the  piston  and  further  the 
punch  head  is  fixed  to  the  upper  portion  of  the  piston. 

Accordingly,  since  the  length  of  the  gaseous  spring 
is  initially  determined  when  the  piston  is  in  contact  with 
the  cylinder  at  an  initial  stroke  end,  it  is  possible  to 
assemble  the  punch  body  with  the  gaseous  spring  with- 
out  any  adjustment,  thus  allowing  an  easy  assembling 
after  the  cutting  edge  of  the  punch  body  has  been 
ground.  Since  the  punch  head  is  fixed  to  the  piston  by 
fasteners,  the  force  of  the  gas  spring  is  not  exerted  on 
the  punch  head.  Therefore  it  is  easy  to  fix  or  detach  the 
punch  head. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  cross-sectional  view  showing  an  embod- 
iment  of  the  punching  die  according  to  the  present 
invention;  and 
Fig.  2  is  an  enlarged  cross-sectional  view  showing 
the  portion  designated  by  an  arrow  II  in  Fig.  1  . 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

An  embodiment  of  the  punching  die  according  to 
the  present  invention  will  be  described  hereinbelow  with 
reference  to  the  attached  drawings. 

In  Fig.  1  ,  a  punch  guide  3  for  constituting  a  part  of  a 
punching  die  1  is  fitted  to  an  upper  turret  of  a  turret 
punch  press  (not  shown),  for  instance  so  as  to  be  mov- 
able  up  and  down.  In  this  punch  guide  3,  a  punch  body 
5  extending  in  the  vertical  direction  is  fitted  movably  in 
the  vertical  direction.  In  addition,  the  punch  guide  3  is 
formed  with  a  key  groove  7  with  which  a  key  9  of  the 
punch  body  5  is  engaged.  Accordingly,  since  the  key  9 
can  be  moved  up  and  down  along  the  key  groove  7,  the 
punch  body  5  can  be  also  moved  up  and  down  relative 
to  the  punch  guide  3.  In  this  vertical  movement  of  the 
punch  body  5,  the  rotational  motion  of  the  punch  body  5 
is  prevented  by  the  presence  of  the  key  9. 

A  gaseous  spring  13  is  mounted  on  a  retainer  collar 
11  of  the  punch  guide  3.  The  gaseous  spring  13 
includes  a  inner  cylinder  14,  a  piston  15,  a  outer  cylinder 
16,  and  cylinder  end  17.  The  inner  cylinder  14  is  fitted 
on  an  upper  portion  1  8  of  the  punch  body  5.  The  piston 
15  is  provided  on  an  upper  portion  of  the  inner  cylinder 
14.  The  outer  cylinder  16  is  fitted  on  the  piston  15  mov- 
ably  in  upward  and  downward  directions  with  respect  to 
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said  piston  15.  The  cylinder  end  17  is  provided  in  a 
lower  portion  of  said  outer  cylinder  1  6.  The  cylinder  end 
17  is  fixed  to  the  outer  cylinder  16  by  a  ring  19.  The  cyl- 
inder  end  17  is  fitted  on  said  inner  cylinder  14  movably 
in  upward  and  downward  directions  with  respect  to  said  5 
inner  cylinder  14.  The  cylinder  end  17  is  fixed  to  the 
punch  guide  3  by  an  O-ring  20  which  is  interposed 
between  a  lower  portion  of  the  cylinder  end  1  7  and  a  top 
portion  of  the  punch  guide  3.  A  gas  charging  chamber 
29  is  defined  by  the  inner  cylinder  14,  said  piston  15,  w 
said  outer  cylinder  16,  and  said  cylinder  end  17. 

Further,  the  piston  15  is  provided  with  a  female 
thread  21  on  the  upper  inner  circumference  thereof,  as 
depicted  in  Fig.  2.  In  the  same  way,  a  top  portion  of  the 
punch  body  5  is  provided  with  a  male  thread  22  on  an  15 
outer  circumference  thereof.  Therefore,  the  piston  15 
can  be  fixed  to  the  punch  body  5  by  mesh  of  the  male 
thread  22  with  the  female  thread  21  . 

Another  O-ring  23  is  fitted  between  the  outer  cylin- 
der  1  6  and  the  cylinder  end  1  7,  and  a  ring  24  is  addition-  20 
ally  fitted  between  the  inner  cylinder  14  and  the  cylinder 
end  17  for  prevention  of  gas  leakage.  In  addition, 
another  ring  25  is  fitted  between  the  outer  cylinder  16 
and  the  piston  1  5  also  for  prevention  of  gas  leakage. 

A  punch  head  30  is  provided  at  the  top  portion  of  25 
the  punch  body  5.  The  punch  head  30  is  formed  with  a 
female  thread  31  on  the  inner  circumference  thereof,  as 
depicted  in  Fig.  2.  Therefore,  the  punch  head  30  can  be 
fixed  to  the  punch  body  5  by  mesh  of  the  male  thread  22 
formed  on  the  upper  circumference  of  the  punch  body  5  30 
with  the  female  thread  31  formed  on  the  inner  circumfer- 
ence  of  the  punch  head  30.  In  addition  the  punch  head 
30  is  disposed  above  the  piston  1  5  apart  from  the  piston 
15  in  a  axial  direction.  A  gap  5  is  between  the  punch 
head  30  and  the  piston  1  5.  The  punch  head  30  is  fixed  35 
to  the  piston  1  5  by  a  plurality  of  bolts  32.  These  bolts  32 
exert  a  attractive  force  on  the  punch  head  30  and  the 
piston  15  therebetween.  Therefore  the  female  threat  31 
of  the  punch  head  30  and  the  female  threat  21  of  the 
piston  15  are  pushed  against  the  male  threat  21  .  Con-  40 
sequently  the  punch  head  30  and  the  piston  1  5  are  fixed 
to  the  punch  body  5  certainly. 

The  lower  portion  of  the  piston  1  5  is  provided  with  a 
flange  40,  and  the  upper  portion  of  the  outer  cylinder  16 
is  provided  with  a  reduced  diameter  portion  41  extend-  45 
ing  inwardly  from  said  outer  cylinder  16.  The  flange  40 
is  engaged  with  the  reduced  diameter  portion  41,  so 
that  the  length  of  the  gaseous  spring  13  can  be  deter- 
mined  at  the  initial  stage  of  the  assembly  without  any 
adjustment.  Therefore  it  is  possible  to  assemble  the  so 
gaseous  spring  13  to  the  punch  body  5  easily  without 
any  adjustment.  Further,  the  punch  head  30  is  fixed  to 
the  piston  15  perfectly  by  mesh  of  the  male  and  female 
threads  22  and  21,  31  and  additionally  with  the  use  of 
the  bolts  32  via  the  gap  5.  55 

Owing  to  the  above-mentioned  structure,  the  gase- 
ous  spring  13  can  be  assembled  easily  with  the  punch 
body  5  without  any  adjustment.  Further  the  punch  body 
5  can  be  assembled  and  adjusted  easily  with  the  punch 

guide  3  after  the  cutting  edge  of  the  punch  body  5  has 
been  ground  again.  Therefore,  the  cutting  edge  of  the 
punching  body  can  be  managed  easily  and  thereby  to 
keep  the  punching  die  under  excellent  conditions  all  the 
time. 

As  described  above,  in  the  punching  die  according 
to  the  present  invention,  the  gaseous  spring  can  be  eas- 
ily  assembled  to  the  punching  die,  without  any  adjust- 
ment  of  the  punch  body  length  after  cutting  edge  of  the 
punching  body  has  been  ground.  Therefore,  the  cutting 
edge  of  the  punching  body  can  be  managed  easily,  so 
that  it  is  possible  to  keep  the  punching  die  under  excel- 
lent  conditions  all  the  time. 

Claims 

1  .  A  punching  die  comprising: 

a  punch  body  (5); 

a  punch  guide  (3)  receiving  therein  said  punch 
body  and  being  movable  up  and  down  with 
respect  to  said  punch  body; 

a  punch  head  (30)  provided  on  a  top  portion  of 
said  punch  body;  and 

a  gaseous  spring  (13)  acting  between  said 
punch  body  (5)  and  said  punch  guide  (3)  for 
pushing  said  punch  guide  downwardly  with 
respect  to  said  punch  body; 

said  gaseous  spring  (13)  comprises 

a  gas  charging  chamber  (29)  being  defined  by 
an  inner  cylinder  (14),  a  piston  (15),  an  outer 
cylinder  (16)  and  a  cylinder  end  (17), 

said  inner  cylinder  (14)  being  provided  on  said 
punch  body  (5); 
characterized  in  that 

said  piston  (15)  being  provided  on  an  upper 
portion  of  said  inner  cylinder  and  having  a 
flange  (40)  extending  outwards; 

said  outer  cylinder  (16)  receiving  therein  said 
piston  so  as  to  be  movable  in  upward  and 
downward  directions  with  respect  to  said  pis- 
ton,  and  having  a  reduced  diameter  portion 
(41)  extending  inwards; 

said  cylinder  end  (1  7)  being  provided  in  a  lower 
portion  of  said  outer  cylinder  and  receiving 
therein  said  inner  cylinder  (1  4)  so  as  to  be  mov- 
able  in  upward  and  downward  directions  with 
respect  to  said  inner  cylinder;  and 
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said  flange  (40)  of  said  piston  being  engagea- 
ble  with  said  reduced  diameter  portion  (41)  of 
said  outer  cylinder  so  as  to  define  a  maximum 
length  of  said  gaseous  spring  and  to  restrict 
said  gaseous  spring  to  the  maximum  length. 

2.  The  punching  die  according  to  claim  1,  wherein 
said  gaseous  spring  (13)  is  cylindrical  and  detacha- 
ble  from  said  punch  body. 

3.  The  punching  die  according  to  claim  1,  wherein 
said  punch  head  (30)  is  screwed  on  said  top  portion 
of  said  punch  body  (5),  and  said  piston  (15)  is 
screwed  on  a  portion  of  said  punch  body  under  said 
punch  head,  said  punch  head  being  apart  from  said 
piston  by  a  predetermined  gap  in  an  axial  direction, 
and 
wherein  said  punching  die  further  comprises 
means  (32)  for  exerting  an  attractive  force  between 
said  punch  head  and  said  gaseous  spring  on  said 
punch  head  and  said  gaseous  spring. 

4.  The  punching  die  according  to  claim  3,  wherein 
said  exerting  means  is  a  bolt  (32). 

Patentanspruche 

1  .  Stanzwerkzeug  mit: 

ist  und  in  sich  diesen  inneren  Zylinder  (14)  der- 
art  aufnimmt,  daB  es  bezuglich  des  inneren 
Zylinders  nach  oben  und  nach  unten  bewegbar 
ist;  und 

5  daB  dieser  Flansch  (40)  des  Kolbens  mit  dem 
Abschnitt  (41)  mit  reduziertem  Durchmesser 
des  auBeren  Zylinders  in  Eingriff  gelangen 
kann,  urn  eine  maximale  Lange  der  Gasfeder 
festzulegen  und  urn  die  Gasfeder  auf  diese 

10  maximale  Lange  zu  begrenzen. 

2.  Stanzwerkzeug  nach  Anspruch  1,  dadurch 
gekennzeichnet,  daB  die  Gasfeder  (13)  eine  zylin- 
drische  Form  aufweist  und  von  dem  Stanzkorper 

is  losbar  ausgebildet  ist. 

3.  Stanzwerkzeug  nach  Anspruch  1,  dadurch 
gekennzeichnet,  daB  der  Stanzkopf  (30)  an  dem 
oberen  Abschnitt  des  Stanzkorpers  (5)  ange- 

20  schraubt  ist  und  daB  der  Kolben  (15)  an  einem 
Abschnitt  des  Stanzkorpers  unterhalb  des  Stanz- 
kopfes  angeschraubt  ist,  wobei  dieser  Stanzkopf  in 
axialer  Richtung  urn  einen  vorbestimmten,  eine 
Lticke  bildenden  Abstand  von  dem  Kolben  abge- 

25  ruckt  ist,  und  daB  das  Stanzwerkzeug  des  weiteren 
Einrichtung  (32)  umfaBt  zum  Aufbringen  einer 
Anziehungskraft  zwischen  dem  Stanzkopf  und  der 
Gasfeder  an  dem  Stanzkopf  und  der  Gasfeder. 

einem  Stanzkorper  (5);  30 
einer  Stanzfiihrung  (3),  die  in  sich  den  Stanz- 
korper  aufnimmt  und  bezuglich  dieses  Stanz- 
korpers  auf-  und  abbewegbar  ist; 
einem  Stanzkopf  (30),  der  an  einem  oberen 
Abschnitt  des  Stanzkorpers  angeordnet  ist;  35 
und 
einer  Gasfeder  (13),  die  zwischen  dem  Stanz- 
korper  (5)  und  der  Stanzfiihrung  (3)  wirkt,  urn 
diese  Stanzfiihrung  bezuglich  des  Stanzkor- 
pers  nach  unten  zu  driicken;  40 
wobei  diese  Gasfeder  (13)  eine  Gasdruckkam- 
mer  (29)  enthalt,  die  von  einem  inneren  Zylin- 
der  (14),  einem  Kolben  (15),  einem  auBeren 
Zylinder  (16)  sowie  von  einem  Zylinderende 
(17)  begrenzt  wird  und  wobei  ferner  dieser  45 
innere  Zylinder  (14)  an  dem  Stanzkorper  (5) 
angeordnet  ist; 
dadurch  gekennzeichnet,  daB  dieser  Kolben 
(15)  an  einem  oberen  Abschnitt  des  inneren 
Zylinders  angeordnet  ist  und  einen  sich  nach  so 
auBen  erstreckenden  Flansch  (14)  aufweist; 
dieser  auBere  Zylinder  (16)  diesen  Kolben  in 
sich  derart  aufnimmt,  daB  er  bezuglich  dieses 
Kolbens  nach  oben  und  nach  unten  bewegbar 
ist  sowie  einen  sich  nach  innen  erstreckenden  55 
Abschnitt  (41)  mit  reduziertem  Durchmesser 
aufweist; 
das  Zylinderende  (17)  an  einem  unteren 
Abschnitt  des  auBeren  Zylinders  angeordnet 

4.  Stanzwerkzeug  nach  Anspruch  3,  dadurch 
gekennzeichnet,  daB  diese  Einrichtung  ein  Bolzen 
(32)  ist. 

Revendications 

1  .  Matrice  de  poingonnage  comportant  :  un  corps  de 
poingon  (5); 

un  guide  de  poingon  (3)  recevant  ledit  corps  de 
poingon  et  mobile  vers  le  haut  et  vers  le  bas  par 
rapport  audit  corps  de  poingon; 
une  tete  de  poingon  (30)  prevue  sur  une  partie 
superieure  dudit  corps  de  poingon;  et 
un  ressort  a  gaz  (13)  agissant  ledit  corps  de 
poingon  (5)  et  ledit  guide  de  poingon  (3)  af  in  de 
pousser  ledit  guide  de  poingon  vers  le  bas  par 
rapport  audit  corps  de  poingon;  ledit  ressort  a 
gaz  (13)  comportant  une  chambre  de  charge 
de  gaz  (29)  definie  par  un  cylindre  interne  (14), 
un  piston  (15),  un  cylindre  externe  (16)  et  une 
extremite  de  cylindre  (1  7), 
ledit  cylindre  interne  (14)  etant  prevu  sur  ledit 
corps  de  poingon  (5); 
caracterisee  en  ce  que  ledit  piston  (15)  est 
prevu  sur  une  partie  superieure  dudit  cylindre 
interne  et  possede  un  rebord  (40)  s'etendant 
vers  I'exterieur; 
ledit  cylindre  externe  (16)  regoit  ledit  piston  de 
fagon  a  etre  mobile  vers  le  haut  et  vers  le  bas 

30  4. 
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par  rapport  audit  piston,  et  a  une  partie  de  dia- 
metre  reduit  (41)  qui  s'etend  vers  I'interieur; 
ladite  extremite  de  cylindre  (17)  est  prevue 
dans  une  partie  inferieure  dudit  cylindre 
externe  et  regoit  ledit  cylindre  interne  (14)  de  5 
fagon  a  etre  mobile  vers  le  haut  et  vers  le  bas 
par  rapport  audit  cylindre  interne;  et 
ledit  rebord  (40)  dudit  piston  peut  etre  engage 
avec  ladite  partie  de  diametre  reduit  (41)  dudit 
cylindre  externe  de  fagon  a  definir  une  Ion-  10 
gueur  maximum  dudit  ressort  a  gaz  et  limiter 
ledit  ressort  a  gaz  a  la  longueur  maximum. 

Matrice  de  poingonnage  selon  la  revendication  1  , 
dans  laquelle  ledit  ressort  a  gaz  (1  3)  est  cylindrique  is 
et  detachable  dudit  corps  de  poingon. 

Matrice  de  poingonnage  selon  la  revendication  1  , 
dans  laquelle  ladite  tete  de  poingon  (30)  est  vissee 
sur  ladite  partie  superieure  dudit  corps  de  poingon  20 
(5),  et  ledit  piston  (15)  est  visse  sur  une  partie  dudit 
corps  de  poingon  sous  ladite  tete  de  poingon,  ladite 
tete  de  poingon  etant  ecartee  dudit  piston  par  un 
espace  predetermine  dans  une  direction  axiale,  et 
ladite  matrice  de  poingonnage  comporte  en  outre  25 
des  moyens  (32)  destines  a  exercer  une  force 
d'attraction  entre  ladite  tete  de  poingon  et  ledit  res- 
sort  a  gaz  sur  ladite  tete  de  poingon  et  ledit  ressort 
a  gaz. 

30 
Matrice  de  poingonnage  selon  la  revendication  3, 
dans  laquelle  lesdits  moyens  sont  constitues  par 
une  vis  (32). 
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